Abstract. The equations of generalized thermoelasticity for an anisotropic medium are derived. Also, a uniqueness theorem for these equations is proved. A variational principle for the equations of motion is obtained.
1. Introduction. The theory of linear coupled thermoelasticity has been studied by many authors. Biot [1] has presented a unified treatment of the subject and Weiner [2] has proved a uniqueness theorem for the isotropic case.
Two generalizations of the equations of coupled thermoelasticity have arisen in the last decade. These generalizations eliminate the paradox of infinite speed of propagation of heat and elastic disturbances inherent in the coupled thermoelasticity theory.
The first generalization, due to Lord and Shulman [3] and Fox [4] , modifies the well-known Fourier law of heat conduction but was until now restricted to isotropic homogeneous media.
The second generalization, due to Green and Lindsay [5] , does not violate Fourier's law of heat conduction when the body under consideration has a center of symmetry, and was derived for both isotropic and anisotropic media. Green [6] supplemented this theory by proving a uniqueness theorem for a body which has a center of symmetry.
2. Derivation of the fundamental equations. We shall use the following notation: V arbitrary material volume bounded by a closed and bounded surface S <3f, heat conduction vector U internal energy per unit mass t] entropy per unit mass T absolute temperature = T0 + 9 T0 initial temperature 9 small temperature increment o{j components of stress tensor ei} components of strain tensor Ui components of displacement vector Vj components of velocity vector p density assumed independent of time F'i external forces per unit mass M; components of unit outward normal vector to the surface k{J thermal conductivity tensor t time We use the summation convention throughout. A superposed dot denotes differentiation with respect to time while a comma is used for material derivatives.
In the most general anisotropic medium, the equations of state relating stress, deformation and temperature are written as au = cih,eki~ flu6-(2-1)
The first law of thermodynamics takes the form
at*y Jy s
Using the divergence theorem and the equations of motion
we get the pointwise form of (2.2)
Using the entropy equation be the specific heat per unit mass in the absence of deformation (assumed independent of T in the neighborhood of the equilibrium state T = T0). Substituting from (2.12) in (2.11), we obtain after integration pt] = pcE log T + PijCij + constant. (2-13)
In (2.13) we choose the constant such that tj = 0 when T = T0 and etj = 0. Eq. (2.13), with this choice, takes the form pri = pcE log11 + + Pijeij ■ (2.14)
Expanding log(l + (9/T0)) in a power series of 9/T0 and neglecting higher orders of 6/T0 than the first we get pT0r] = pcE0 + ToPijetj. We now use the second law of thermodynamics in the form [4] -<7. 0, > 0.
Integrating this inequality and using (3.7), we get 6qUidV> 0. The integral on the left-hand side of (3.23) is initially zero, since the difference functions satisfy homogeneous initial conditions. By inequality (3.23), however, this integral either decreases (and therefore becomes negative) or remains equal to zero. Since the integral is the sum of squares, however, only the latter alternative is possible, that is | lpuiui +cetjeij + ^dAdV = 0, t > 0. (3.24)
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It follows from (3.24) that the difference functions are identically zero throughout the body for all time. This completes the proof.
A variational principle. We introduce two invariants V and
The first invariant is the thermoelastic potential i'" defined by
where W is the isothermal mechanical energy given by
In order to formulate the variational principle, the integrand W + (pcE/2To)02 must be expressed in terms of two vector fields. One is the displacement field Ui = (ux,uy,uz) (4.3) of the solid. The other is defined in terms of a vector S, which represents the amount of heat flown in a given direction divided by the absolute temperature T0. We call it the entropy flow after Biot [1] , S, is given by Si = qi/T0. In obtaining (4.15) we used the symmetry condition = k^. Differentiating (4.15) with respect to x{, we get, after using Eq. 
